Abstract. We consider the function G(n) = σ(n) n log log n (where σ(n) = d|n d) and set an imposed condition on its argument n, the fulfillment of which is sufficient for the existence of a prime p, at which G(np) > G(n). This inequality is of interest in connection with the Robin's inequality. The paper also presents the results of numerical experiment conducted with superabundant numbers.
Introduction
The well-known Robin's theorem [9] proclaims the equivalence of the Riemann hypothesis of non-trivial zeros of the Riemann zeta function and elementary statement that the inequality G(n) < e γ
is true at any n > 5040. Function G, featured here, is called the Grönwall function [5] . It is defined by the equality G(n) = σ(n) n log log n , in which σ(n) denotes the sum of divisors of n and γ -the Euler-Mascheroni constant. Many publications are devoted to the study of function G behavior. Their review can be found in [4] and [6] . The work [3] contains the following remarkable theorem.
Theorem 1. Riemann hypothesis is true if and only if for each n > 5040 there exists such a positive integer m, at which G(mn) > G(n).
Our main result is a theorem, which sets an imposed condition on n sufficient for the existence of a prime factor m: 
is true, then the inequality
is also true.
Material of the paper is as follows. In the second section we give a proof of Theorem 2, the third section describes a numerical experiment which deals with the so-called superabundant numbers, and the last section contains concluding remarks.
Proof of the Theorem 2
We need a proposition that establishes a necessary and sufficient condition for the inequality (3), and an auxiliary lemma. 
Proof. Let us consider the ratio
, we have:
Thus,
Lemma 4. Let t and s be positive integers, and ξ -real number greater than t s . Then the following inequality holds:
Proof. Since ξ > t s and s (
Proof of the Theorem 2.
Provided that in Lemma 4 ξ = log n, t = p l , and s = a l + 1, we can write the following:
Combining this with Proposition 3 follows the statement of the Theorem 2.
Numerical experiment
In connection with obtaining Theorem 2 it is natural to ask how common the numbers satisfying the condition (2) are, and how the fact of their presence may be helpful for proving the Robin's inequality (1) in the general case. When studying behavior of the Grönwall function so-called superabundant numbers (SA numbers) are of special interest. The positive integer n is called superabundant [2, 8] , if the inequality
holds for any m < n. In paper [1] it has been proven that the least (exceeding 5040) counterexample to inequality (1) (if exists) is a SA number. Thus, if we can prove the inequality (1) for SA numbers greater than 5040, it will be proven in the general case.
In our numerical experiment, we implement an orderly search of SA numbers, introducing the function Ω: N → N, defined by the equality Ω(n) = k i=1 a i . For each value ω of this function (from 9 to 90), we find the maximum value of the Grönwall function
and mark the number n * ω ∈ Ω −1 (ω), for which this maximum is reached:
Values ω < 9 are of no interest, since the greatest value Ω(n) for SA numbers n, not exceeding 5040, is equal Ω(5040) = Ω(2 4 · 3 2 · 5 · 7) = 8. At ω > 90, the search for number is too cumbersome for us.
The computation results are shown in Table 1 . In the second column the factorization of n * ω is written. Dots mean missed primes, each of which occurs in the first power. The third column shows the number of n * ω in the sequence of SA-numbers [7] . Each value of n * ω is followed by its natural logarithm and the least prime number p(ω) not included in the factorization of n * ω . Ticks in the last column of the table indicate that the following inequality is true p(ω) < log n * ω ,
resulting from inequality (2) at n = n * ω and p l = p(ω); exponent a l is equal to zero. Our calculations show that for the considered values of ω (at n = n * ω ) the inequality (2) holds only if a l = 0. Continue of Table 1 ω n
